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SEQUENCE LISTING 



<110> Anderson, Marie 
Fisher, Stewart 
Folmer, Rutger 
Lindqvist, Thomas 
Xue, Yafeng 
Newton, David 
Kern, Gunther 

<120> CRYSTAL STRUCTURE OF GLUTAMATE RACEMASE (MURI) 

<130> 100966 

<140> 10729571 
<141> 2003-12-05 

<150> 10/729,571 
<151> 2003-05-12 

<150> US 60/435,087 
<151> 2002-12-20 

<150> US 60/435,527 
<151> 2002-12-20 

<150> US 60/435,167 
<151> 2002-12-20 

<150> US 60/435,272 
<151> 2002-12-20 

<160> 97 

<170> Patentln version 3.3 

<210> 1 
<211> 32 
<212> PRT 

<213> Staphylococcus aureus 
<400> 1 

Lys Lys lie Asp Thr Leu lie Leu Gly Cys Thr His Tyr Pro Leu Leu 
15 10 15 



Arg Pro He He Gin Asn Val Met Gly Glu Asn Val Gin Leu He Asp 



20 



25 



30 



<210> 



2 



<211> 



256 



<212> 



PRT 



<213> 



Helicobacter pylori 



<220> 

<221> misc_feature 
<222> (256) . . (256) 

<22 3> Xaa can be any naturally occurring amino acid 
<400> 2 

Met Lys He Gly Val Phe Asp Ser Gly Val Gly Gly Phe Ser Val Leu 
15 10 15 



Lys Ser Leu Leu Lys Ala Arg Leu Phe Asp Glu He He Tyr Tyr Gly 
20 25 30 



Asp Ser Ala Arg Val Pro Tyr Gly Thr Lys Asp Pro Thr Thr He Lys 
35 40 45 



Gin Phe Gly Leu Glu Ala Leu Asp Phe Phe Lys Pro His Glu He Glu 
50 55 60 



Leu Leu He Val Ala Cys Asn Thr Ala Ser Ala Leu Ala Leu Glu Glu 
65 70 75 80 



Met Gin Lys Tyr Ser Lys He Pro He Val Gly Val He Glu Pro Ser 
85 90 95 



He Leu Ala He Lys Arg Gin Val Glu Asp Lys Asn Ala Pro He Leu 
100 105 110 



Val Leu Gly Thr Lys Ala Thr He Gin Ser Asn Ala Tyr Asp Asn Ala 
115 120 125 



Leu Lys Gin Gin Gly Tyr Leu Asn He Ser His Leu Ala Thr Ser Leu 
130 135 140 



Phe Val Pro Leu He Glu Glu Ser He Leu Glu Gly Glu Leu Leu Glu 
145 150 155 160 



Thr Cys Met His Tyr Tyr Phe Thr Pro Leu Glu He Leu Pro Glu Val 
165 170 175 



He He Leu Gly Cys Thr His Phe Pro Leu He Ala Gin Lys He Glu 
180 185 190 



Gly Tyr Phe Met Gly His Phe Ala Leu Pro Thr Pro Pro Leu Leu He 
195 200 205 



His Ser Gly Asp Ala lie Val Glu Tyr Leu Gin Gin Lys Tyr Ala Leu 
210 215 220 



Lys Asn Asn Ala Cys Thr Phe Pro Lys Val Glu Phe His Ala Ser Gly 
225 230 235 240 



Asp Val lie Trp Leu Glu Arg Gin Ala Lys Glu Trp Leu Lys Leu Xaa 
245 250 255 



<210> 3 
<211> 768 
<212> DNA 

<213> Helicobacter pylori 
<400> 3 

atgaaaatag gcgtttttga tagcggtgtg ggggggttta gcgttttaaa aagcctttta 60 

aaagcgcaat tgtttgatga aatcatctat tatggcgata gcgctagagt gccttatggc 120 

actaaagacc ccactacgat caagcaattt ggcttagagg ctttggattt tttcaaacca 180 

caccagattg aattattgat tgtggcatgc aacaccgcaa gcgctctggc tttagaagag 24 0 

atgcaaaagc attccaaaat ccctattgtg ggcgtgattg agccaagcat tttagcgatc 300 

aagcaacaag tgaaagataa aaacgcccct attttagtgc tagggacaaa agcgacgatt 360 

caatccaacg cttatgacaa cgccctgaaa caacaaggct atttgaatgt ttcgcattta 420 

gccacttctc tttttgtgcc tttgattgaa gaaagtattt tagagggcga attgttagag 480 

acttgcatgc gttattattt cactccctta aagattttac ctgaagtgat tattttaggt 540 

tgcacgcatt ttcccttgat tgctcaaaaa attgagggct atttcatgga gcattttgcc 600 

cttccaacgc cccccctact catccattcg ggcgatgcta ttgtagaata tttgcagcaa 660 

aaatacgccc ttaaaaacaa tgcacacgca ttccctaaag tggaatttca tgcgagcggc 72 0 

gatgtgatct ggctagaaag acaagctaaa gaatggctca aattgtaa 7 68 



<210> 4 

<211> 256 

<212> PRT 

<213> Helicobacter pylori 



<220> 

<221> misc_feature 

<222> (256) . . (256) 

<223> Xaa can be any naturally occurring amino acid 



<400> 4 



Met Lys He Gly Val Phe Asp Ser Gly Val Gly Gly Phe Ser Val Leu 
15 10 15 



Lys Ser Leu Leu Lys Ala Gin Leu Phe Asp Glu He He Tyr Tyr Gly 
20 25 30 



Asp Ser Ala Arg Val Pro Tyr Gly Thr Lys Asp Pro Thr Thr He Lys 
35 40 45 



Gin Phe Gly Leu Glu Ala Leu Asp Phe Phe Lys Pro His Gin He Glu 
50 55 60 



Leu Leu He Val Ala Cys Asn Thr Ala Ser Ala Leu Ala Leu Glu Glu 
65 70 75 80 



Met Gin Lys His Ser Lys He Pro He Val Gly Val He Glu Pro Ser 
85 90 95 



He Leu Ala He Lys Gin Gin Val Lys Asp Lys Asn Ala Pro He Leu 
100 105 110 



Val Leu Gly Thr Lys Ala Thr He Gin Ser Asn Ala Tyr Asp Asn Ala 
115 / 120 125 



Leu Lys Gin Gin Gly Tyr Leu Asn Val Ser His Leu Ala Thr Ser Leu 
130 135 140 



Phe Val Pro Leu He Glu Glu Ser He Leu Glu Gly Glu Leu Leu Glu 
145 150 155 160 



Thr Cys Met Arg Tyr Tyr Phe Thr Pro Leu Lys He Leu Pro Glu Val 
165 170 175 



He He Leu Gly Cys Thr His Phe Pro Leu He Ala Gin Lys He Glu 
180 185 190 



Gly Tyr Phe Met Glu His Phe Ala Leu Pro Thr Pro Pro Leu Leu lie 
195 200 205 



His Ser Gly Asp Ala He Val Glu Tyr Leu Gin Gin Lys Tyr Ala Leu 
210 215 220 



Lys Asn Asn Ala His Ala Phe Pro Lys Val Glu Phe His Ala Ser Gly 
225 230 235 240 



Asp Val lie Trp Leu Glu Arg Gin Ala Lys Glu Trp Leu Lys Leu Xaa 
2 45 2 50 2 55 



<210> 5 
<211> 768 
<212> DNA 

<213> Helicobacter pylori 
<400> 5 

atgaaaatag gcgtttttga tagcggtgtg ggagggttta gcgttttaaa aagcctttta 60 

aaagcgcaat tatttgatga aatcatctat tatggcgata gcgctagagt gccttatggc 120 

actaaagacc ccactacgat caagcaattt ggcttagagg ctttggattt tttcaaaccg 180 

caccagattg aattattgat tgtggcatgc aacacagcga gcgctctagc tttagaagag 240 

atgcaaaagc attccaaaat ccctattgtg ggcgtgattg agccaagcat tttagcgatc 300 

aagcgacaag taaaagataa aaacgcccct attttagtgc tagggacaaa agcgacgatc 360 

caatccaacg cttatgacaa tgccctgaaa caacaaggct atttgaatgt ttcgcattta 42 0 

gccacttctc tttttgtgcc tttgattgaa gaaagtattt tagagggcga attgttagaa 48 0 

acttgcatgc gttattattt cactccctta aagattttac ccgaagtgat tattttaggt 540 

tgcacgcatt ttcccttaat cgctcaaaaa attgagggct attttatgga gcattttgcc 600 

ctttcaacac cccccctact catccattcg ggcgatgcta ttgtaggata tttgcagcaa 660 

aaatacgccc ttaaaaaaaa tgcacacgca ttccctaaag tggaatttca tgcgagcggc 720 

gatgtgatct ggctagaaaa acaagctaaa gaatggctca aattgtaa 768 



<210> 6 

<211> 256 

<212> PRT 

<213> Helicobacter pylori 



<220> 

<221> misc_feature 
<222> (256) . . (256) 

<22 3> Xaa can be any naturally occurring amino acid 
<400> 6 

Met Lys lie Gly Val Phe Asp Ser Gly Val Gly Gly Phe Ser Val Leu 



1 



5 



10 



15 



Lys Ser Leu Leu Lys Ala Gin Leu Phe Asp Glu lie lie Tyr Tyr Gly 
20 25 30 



Asp Ser Ala Arg Val Pro Tyr Gly Thr Lys Asp Pro Thr Thr lie Lys 
35 40 45 



Gin Phe Gly Leu Glu Ala Leu Asp Phe Phe Lys Pro His Gin lie Glu 
50 ' 55 60 



Leu Leu lie Val Ala Cys Asn Thr Ala Ser Ala Leu Ala Leu Glu Glu 
65 70 75 80 



Met Gin Lys His Ser Lys lie Pro lie Val Gly Val He Glu Pro Ser 
85 90 95 



He Leu Ala He Lys Arg Gin Val Lys Asp Lys Asn Ala Pro He Leu 
100 105 110 



Val Leu Gly Thr Lys Ala Thr He Gin Ser Asn Ala Tyr Asp Asn Ala 
115 120 125 



Leu Lys Gin Gin Gly Tyr Leu Asn Val Ser His Leu Ala Thr Ser Leu 
130 135 140 



Phe Val Pro Leu He Glu Glu Ser He Leu Glu Gly Glu Leu Leu Glu 
145 150 155 * 160 



Thr Cys Met Arg Tyr Tyr Phe Thr Pro Leu Lys lie Leu Pro Glu Val 
165 170 175 



He He Leu Gly Cys Thr His Phe Pro Leu He Ala Gin Lys He Glu 
180 185 190 



Gly Tyr Phe Met Glu His Phe Ala Leu Ser Thr Pro Pro Leu Leu He 
195 200 205 



His Ser Gly Asp Ala He Val Gly Tyr Leu Gin Gin Lys Tyr Ala Leu 
210 215 220 



Lys Lys Asn Ala His Ala Phe Pro Lys Val Glu Phe His Ala Ser Gly 
225 230 235 240 



Asp Val He Trp Leu Glu Lys Gin Ala Lys Glu 
245 250 



Trp Leu Lys Leu Xaa 



255 



<210> 7 
<211> 749 
<212> DNA 

<213> Helicobacter pylori 
<400> 7 

atgaaaatag gcgtttttga tagcggtgtg ggagggttta gcgttttaaa aagcctttta 60 

aaagcgcaat tgtttgatga aatcatctat tatggcgata gcgctagagt gccttatggc 120 

actaaagacc ccaccacgat caagcaattt ggcttagagg ctttggattt tttcaaaccg 180 

caccagatta aattattgat tgtggcatgc aacacagcga gcgctctagc tttagaagag 24 0 

atgcaaaagc attccaaaat ccctattgtg ggcgtgattg agccaagcat tttagcgatc 300 

aagcaacaag taaaagataa aaacgcccct attttagtgc tagggacaaa agcgacgatc 360 

caatccaacg cttatgacaa cgccctgaaa caacaaggct atttgaatgt ttcgcattta 420 

gccacttctc tttttgtgcc tttgattgaa gaaagtattt tagggggcga attgttagaa 480 

acttgcatgc gttattattt cactccctta aagattttac ctgaagtgat tattttaggt 540 

tgcacgcatt ttcccttgat cgctcaaaaa attgagggct attttatgga gcattttgcc 600 

ctttcaacgc cccccctact catccattcg ggcgatgcta ttgtggaata tttgcagcaa 660 

aaatacgccc ttaagaaaaa tgcacacgca ttccctaaag tggaatttca tgcgagcggc 720 

gatgtgatct ggctagaaaa acaggctaa 74 9 

<210> 8 

<211> 249 

<212> PRT 

<213> Helicobacter pylori 



<400> 



8 



Met Lys He Gly Val Phe Asp Ser Gly Val Gly 
15 10 



Gly Phe Ser Val Leu 
15 



Lys Ser Leu Leu Lys Ala Gin Leu Phe Asp Glu 



20 25 



He He Tyr Tyr Gly 
30 



Asp Ser Ala Arg Val Pro Tyr Gly Thr Lys Asp 
35 40 



Pro Thr Thr He Lys 
45 



Gin Phe Gly Leu Glu Ala Leu Asp Phe Phe Lys Pro His Gin lie Lys 
50 55 60 



Leu Leu lie Val Ala Cys Asn Thr Ala Ser Ala Leu Ala Leu Glu Glu 
65 70 75 80 



Met Gin Lys His Ser Lys He Pro He Val Gly Val He Glu Pro Ser 
85 90 95 



lie Leu Ala He Lys Gin Gin Val Lys Asp Lys Asn Ala Pro He Leu 
100 105 110 



Val Leu Gly Thr Lys Ala Thr He Gin Ser Asn Ala Tyr Asp Asn Ala 
115 120 125 



Leu Lys Gin Gin Gly Tyr Leu Asn Val Ser His Leu Ala Thr Ser Leu 
130 135 140 



Phe Val Pro Leu He Glu Glu Ser He Leu Gly Gly Glu Leu Leu Glu 
145 150 155 160 



Thr Cys Met Arg Tyr Tyr Phe Thr Pro Leu Lys He Leu Pro Glu Val 
165 170 175 



He He Leu Gly Cys Thr His Phe Pro Leu He Ala Gin Lys He Glu 
180 185 190 



Gly Tyr Phe Met Glu His Phe Ala Leu Ser Thr Pro Pro Leu Leu He 
195 200 205 



His Ser Gly Asp Ala He Val Glu Tyr Leu Gin Gin Lys Tyr Ala Leu 
210 215 220 



Lys Lys Asn Ala His Ala Phe Pro Lys Val Glu Phe His Ala Ser Gly 
225 230 235 240 



Asp Val He Trp Leu Glu Lys Gin Ala 
245 



<210> 9 

<211> 768 

<212> DNA 

<213> Helicobacter pylori 



<400> 9 

atgaaaatag gcgtttttga tagcggtgtg ggagggttta gcgttttaaa aagcctttta 60 

aaagcgcaac tatttgatga aatcatctat tatggcgata gtgctagagt gccttatggc 120 

actaaagacc ccaccacgat caagcaattt ggcttagagg ctttggattt tttcaaaccg 180 

caccagattg gattattgat tgtggcatgc aacacagcga gcgctctagc tttagaagag 240 

atgcaaaagc attccaaaat ccctattgtg ggcgtgattg aaccaagcat tttagcgatc 300 

aagcaacaag taaaagataa aaacgcctct attttggtgc tagggacaaa agcgacgatc 360 

caatccaacg cttatgacaa cgccctgaaa caacaaggct atttgaatgt ttcgcattta 420 

gccacttctc tttttgtgcc tttgattgaa gaaagtattt tagagggcga attgctagaa 480 

acttgcatgc gttattattt cactccgtta gagatcttgc ctgaagtggt tattttaggt 540 

tgcacgcatt ttcccttaat cgctcaaaaa attgagggct attttatgga gcattttgcc 600 

ctttcaacgc cccccctact catccattcg ggcgatgcta ttgtggaata tttgcagcaa 660 

aaatacgccc ttaaaaaaaa tgcacacgca ttccctaaag tggaatttca tgcgagtggc 720 

gatgtgatct ggctagaaaa acaggctaaa gaatggctca aattgtaa 768 



10 

256 

PRT 

Helicobacter pylori 



<220> 

<221> misc_f eature 
<222> (256) . . (256) 

<223> Xaa can be any naturally occurring amino acid 
<400> 10 

Met Lys lie Gly Val Phe Asp Ser Gly Val Gly Gly Phe Ser Val Leu 
15 10 15 



Lys Ser Leu Leu Lys Ala Gin Leu Phe Asp Glu lie He Tyr Tyr Gly 
20 25 30 



Asp Ser Ala Arg Val Pro Tyr Gly Thr Lys Asp Pro Thr Thr He Lys 
35 40 45 



<210> 
<211> 
<212> 
<213> 



Gin Phe Gly Leu Glu Ala Leu Asp Phe Phe Lys Pro His Gin He Gly 
50 55 60 



Leu Leu He Val Ala Cys Asn Thr Ala Ser Ala Leu Ala Leu Glu Glu 
65 70 75 80 



Met Gin Lys His Ser Lys He Pro He Val Gly Val He Glu Pro Ser 
85 90 95 



He Leu Ala He Lys Gin Gin Val Lys Asp Lys Asn Ala Ser He Leu 
" 100 105 110 



Val Leu Gly Thr Lys Ala Thr He Gin Ser Asn Ala Tyr Asp Asn Ala 
115 120 125 



Leu Lys Gin Gin Gly Tyr Leu Asn Val Ser His Leu Ala Thr Ser Leu 
130 135 140 



Phe Val Pro Leu He Glu Glu Ser He Leu Glu Gly Glu Leu Leu Glu 
145 150 155 160 



Thr Cys Met Arg Tyr Tyr Phe Thr Pro Leu Glu He Leu Pro Glu Val 
165 170 175 



Val He Leu Gly Cys Thr His Phe Pro Leu He Ala Gin Lys He Glu 
180 185 190 



Gly Tyr Phe Met Glu His Phe Ala Leu Ser Thr Pro Pro Leu Leu He 
195 200 205 



His Ser Gly Asp Ala He Val Glu Tyr Leu Gin Gin Lys Tyr Ala Leu 
210 215 220 



Lys Lys Asn Ala His Ala Phe Pro Lys Val Glu Phe His Ala Ser Gly 
225 230 235 240 



Asp Val He Trp Leu Glu Lys Gin Ala Lys Glu Trp Leu Lys Leu Xaa 
245 250 255 



<210> 11 

<211> 749 

<212> DNA 

<213> Helicobacter pylori 



<400> 11 

atgaaaatag gcgtttttga tagcggtgtg ggagggttta gcgttttaaa aagcctttta 



aaagcgcaaa tttttgatga aatcatctat tatggcgata gcgctagagt gccttatggc 120 

actaaagacc ccaccacgat caagcaattt ggcttagagg ctttggattt tttcaaaccg 180 

caccagatta aattattgat tgtggcatgc aacacagcga gcgctctagc tttagaagag 240 

atgcaaaagc attccaaaat ccctattgtg ggcgtgattg agccaagcat tttagcgatc 300 

aagcaacaag taaaagataa aaacgcccct attttagtgc tagggacaaa agcgacgatt 360 

caatctaacg cttatgacaa cgccctaaaa caacaaggct atttgaacat ttcgcattta 420 

gccacttctc tttttgtgcc tttgattgaa gaaagtattt tagagggcga attgttagag 480 

acttgcatgc gttattattt cactccctta aagattttac ctgaagtgat cattttaggt 540 

tgcacgcatt ttcccttgat cgctcaaaaa attgagggct attttatgga gcattttgcc 600 

cttccaaccc cccccctact catccattcg ggcgatgcta ttgtagaata tttgcagcaa 660 

aaatacaccc ttaagaaaaa tgcacacgca ttccctaaag tggaatttca tgcgagtggc 720 

gatgtggttt ggctagaaaa acaggctaa 749 

<210> 12 
<211> 249 
<212> PRT 

<213> Helicobacter pylori 
<400> 12 



Met Lys He Gly Val Phe A 



